Comparison of the effects of ORG 30029, dobutamine and high perfusate calcium on function and metabolism in rat heart.
Cardiac contractility may be enhanced via multiple cellular mechanisms resulting in varied effects on cardiac energetics. The mechanisms that account for the varied energetic responses are not well understood. The purpose of this investigation was to compare the effects of the calcium sensitizing agent ORG 30029 (N-hydroxy-5,6-dimethoxy-benzo[b]thiophene-2-carboximidamide hydrochloride, a calcium sensitizing agent which increases contractility without increasing calcium transients significantly), dobutamine and high perfusate calcium on contractility and energetics. Langendorff-perfused rat hearts were stimulated with ORG 30029, dobutamine and high perfusate calcium in graduated concentrations while myocardial oxygen consumption (MVO2) and force-time integral were measured. ORG 30029, dobutamine and high perfusate calcium increased contractility in a dose-dependent manner. Despite an increase of 50% in systolic pressure and a 17% increase in force-time integral from control, ORG 30029 had no significant effect on MVO2 at the lower concentrations (n = 6). However, dobutamine (n = 4) and high perfusate calcium (n = 4) caused a 65% increase in systolic pressure and a 17% increase in force-time integral and a 50% and 41% increase in MVO2 respectively (P < 0.05). High energy phosphates (by 31P NMR), and lactate production were unaltered by these agents, suggesting that metabolism was steady state. Basal metabolism tended to increase slightly with dobutamine but not with ORG 30029 or high perfusate calcium. ORG 30029, dobutamine, and high perfusate calcium increase contractility in perfused rat hearts with disparate effects on energetics. These differences may be accounted for, in part, by differences in energy expenditure for calcium handling.